Thymidylate, a DNA nucleotide, is essential for all organisms. Several human pathogens rely on flavin-dependent thymidylate synthase (FDTS) for production of thymidylate. The chemical mechanism of this enzyme differs from that of its human analog and is not entirely understood, which impedes the development of mechanism-based inhibitors. Several mechanisms have been proposed for FDTS catalysis, but identification of any intermediate(s) that may support a specific mechanism has never been reported. In this work, we report the chemical trapping and identification of such an intermediate in the FDTS-catalyzed reaction, using labeling of the substrates with radioactive isotopes and rapid-quenching techniques. The identity of the trapped intermediate sheds light on the nature of its proposed mechanism. The experimental approach provides an important tool for future studies of FDTS chemistry, knowledge of which may assist the efforts to rationally design inhibitors as leads for antibiotics.
